atmospheric eddies mediate the nonlinear interaction between surface albedo and lapse rate feedbacks, rendering the high-latitude lapse rate feedback less positive than it would be otherwise. Consequently, the variability of the circulation response, and particularly the partitioning of energy fluxes, offers insights into understanding the magnitude of polar amplification.
Introduction

50
The surface albedo feedback and lapse rate feedback are both positive at high latitudes and dom-51 inate contributions to Arctic amplification, however, their meridional structures are quite different 52 (Feldl and Roe 2013) . The surface albedo feedback is strongly positive at high latitudes and zero 53 elsewhere. The lapse rate feedback, on the other hand, represents various atmospheric processes 54 that affect the lapse rate differently. Generally speaking, the lapse rate feedback is associated with 55 deviations in tropospheric warming with altitude. In the tropics, the vertical structure of warming 56 4 tends to follow moist adiabats and hence be enhanced aloft. As a result, outgoing longwave radi-57 ation is enhanced, which is a negative feedback relative to vertically uniform warming. However, 58 at high latitudes, tropospheric warming instead tends to maximize near the surface. This bottom-59 heavy structure is typically found in the presence of boundary layer inversions, and it results in 
90
The importance of understanding changes in atmospheric heat transport is encapsulated in the work and compared to more comprehensive coupled ocean-atmosphere models. By systematically 100 manipulating the strength of the surface albedo feedback, we generate a wide range of Arctic-101 amplified climates, which mark the transition from perennial to seasonal to ice-free conditions.
102
Our goals are to understand (i) how the compensation between dry and latent energy fluxes varies 103 6 with the magnitude and structure of polar amplification and (ii) how the circulation mediates the 104 nonlinear interaction between surface albedo and lapse rate feedbacks.
105
Methods
106
We employ the Geophysical Fluid Dynamics Laboratory Atmospheric Model (GFDL AM2.1; 
where a is the radius of the Earth, f is latitude, and l is longitude. 
noting that in the annual mean, net evaporation E P is balanced by the vertical integral of the by the zonal-mean monthly mean meridional wind 
Finally, the latent and dry decomposition may also be performed on the MMC and eddy fluxes by 147 considering only the latent energy contribution to moist static energy in Equation 4 (see also Eqn.
148
13.39 of Peixoto and Oort 1992):
In the next section, we perform a detailed decomposition of the anomalous heat (i.e., moist static 150 energy) transport by the atmosphere for each albedo experiment, following the above equations. 
177
In the low-albedo experiment, the increase in poleward energy flux peaks at 0.6 PW in the To better understand the anomalous energy flux divergence exhibited by the high-albedo experi- 
217
The strong compensation in the high-albedo experiment is influenced by both the magnitude in the Arctic (Fig. 5a ), resulting in a double hump in anomalous atmospheric energy flux (Fig. 3a) .
227
In contrast, the latitude of maximum surface temperature gradient change does not vary between 228 the a i = 0.4 and a i = 0.45 experiments, and differences may only be attributed to the magnitude and lapse rate feedbacks is accomplished by a decrease in dry static energy flux by transient eddies.
235
Partially offsetting that tendency is the contraction of the Ferrel cell and the increase in latent 236 energy flux, which both increase poleward energy flux. We argue that the eddy energy flux is 237 critical for the vertical structure of polar warming and the magnitude of the lapse rate feedback.
238 Figure 6 shows the vertical structure of potential temperature change in the four experiments.
239
Two regions of warming are found at high latitudes: near-surface warming confined to the bound- 
The precipitation response is described by an enhancement of the climatological net precipitation, Arctic warming that occurs in all experiments irrespective of the sign of the lapse rate feedback.
303
This eddy response modulates the lapse rate feedback, rendering it less positive than it would 304 be in the absence of enhanced eddy energy flux aloft. Lastly, it is only for a specific parameter into regions of higher eddy activity, the greater the potential for eddy energy flux to be affected.
333
We note that small-scale variations in the meridional temperature gradient as a function of alti- the effect of enhanced atmospheric heat transport is to provide a mediating effect on the feedback.
361
The high-latitude lapse rate feedback is less positive than it would be in the absence of an eddy 362 response.
363
Given atmospheric moistening, the poleward transport of (latent) energy will be favored up to 364 the point at which eddy velocities and/or mixing lengths decrease. It is important to note that,
365
rather than suppressing the surface albedo feedback as in previous studies (Graversen et al. 2014 ; paleoclimates. In the absence of sea ice, enhanced atmospheric energy flux is effective at warm-
370
ing high latitudes-though not to the extent of amplifying that warming relative to low latitudes.
371
On the other hand, a climate system with icy high latitudes hosts a competition between local 
